Membrane preparations of adenylate cyclase of cat cerebral particles (Klainer et al., 1962) and those of rat cerebral-cortex particles (Drummond et al., 1971) have been reported to be susceptible to stimulation by adrenaline. However, considerable variations in the efforts of catecholamines were also reported (Klainer et al., 1962) . This suggested the possibility that environmental effects were producing stabilized modifications of adenylate cyclase with the potential to alter the normal thresholds of adenylate cyclase response to hormones.
Membrane preparations of adenylate cyclase of cat cerebral particles (Klainer et al., 1962) and those of rat cerebral-cortex particles (Drummond et al., 1971) have been reported to be susceptible to stimulation by adrenaline. However, considerable variations in the efforts of catecholamines were also reported (Klainer et al., 1962) . This suggested the possibility that environmental effects were producing stabilized modifications of adenylate cyclase with the potential to alter the normal thresholds of adenylate cyclase response to hormones.
Particulate preparations of adenylate cyclase from rat brain cerebral cortex were obtained from male Sprague-Dawley rats (weighing about 300g) which were stunned and decapitated at 4°C. Mgz++-treated particles were prepared as follows: the cerebral cortex of each brain was sliced and collected under the cover of 3 ml of a 2 m~-Tricine*-Tris-1 mM-MgSO, buffer, pH7.4. The tissue was weighed and then homogenized in a glass motor-driven homogenizer at low speed for 2min. The homogenates were centrifuged in a cold-room (4°C) at 1700revJmin for 20min in head 809 of a CL International centrifuge. The pellet was washed twice and finally suspended in 3 ml of the same homogenizing medium and stored at -70°C. After thawing for 1 h at room temperature, portions of the particulate preparations were incubated under the conditions described under Fig. 1 for the assay of their adenylate cyclase activity. The cyclic AMP formed by adenylate cyclase was measured by the Gilman (1970) method with the use of the saturation assay procedure of Brown et al. (1972) . Fig. 1 shows theeffect of noradrenaline on the activity of adenylatecyclaseon theMgZ+-treated particles. Noradrenaline-dependent stimulation of adenylate cyclase was maximal in the range 0.025-0.25 m~ substrate concentrations. The data were replotted in terms of the Hill equation and the concentration of ATP for half-maximal velocity (K,,,) was found to decrease from 0 . 2 m~, in the absence of noradrenaline, to 0 . 0 7 m~ in the presence of 1 mwnoradrenaline. Hence, catecholamines in high concentration exert a modifying force on the membrane that changes adenylate cyclase from a high-K,,, form to a low-K,,, form. On the other hand, high concentrations of noradrenaline are found in the urine of acute psychotic patients (Bunney, 1968) , which appears to indicate that under pathophysiological stress the adrenals or the central nervous system may respectively allow for the persistence for long periods of time of increased amounts of catecholamines in the blood or in the synapse. It has been proposed (Bennum, 1974a ) that high concentrations of catecholamines persisting for long periods of time would cause disruption of the chelated structures which allow the activation and regulation of enzymes within a membrane (Bennun, 1971, 19746) . Studies on the stability of adenylate cylase should therefore indicate whether the properties of the enzyme can be altered by its prolonged exposure to hormones and/or metabolites. In order to discover if stabilized conformations could be obtained experimentally, adenylate cylase preparations were pre-incubated under the conditions described in Table 1 . The specific activities without noradrenaline are reported in percentage of the preincubated control as noradrenalineindependent activity, which indicates inactivating or activating effects. The noradrenaline-dependent effect, indicating sensitivity to the hormone, was calculated by expressing activity with 1 m-noradrenaline as a percentage of that in its absence. Table 1 shows that preincubation of Mp3+-treated particles with ATP-Mgactivated the adenylate cyclase, but also desensitized the enzyme to its stimulation by noradrenaline.
Preincubation with noradrenalinein activated the enzyme. However, if noradrenaline and ATP-Mg were jointly present during preincubation, only a 10% decrease in noradrena-* Abbreviation : Tricine, N-tris(hydroxymethyl)methylglycine. (1972) . Cyclic AMPformedwascalculated from a calibration curve. The results were expressed as specific activity of adenylate cyclase (nmol of cyclic AMP formed/h per g wet wt. of cerebral cortex used to prepare the particles).
line-independent activity was found, but the noradrenaline-dependent response was sixfold lower than that of the preincubation control. Thus the enzyme may indeed be subject to stabilization of its modified forms in vitro because, after the particles were separated from the preincubation medium by centrifugation and washing, they showed significant differences in activity and in their response to noradrenaline. These variations may reflect that constraints imposed by the membrane on an enzyme conformation are subject to modification by the environment permeating the membrane. Therefore the degree of adenylate cyclase sensitivity to catecholamines would be conditioned through ATP by cell metabolism and through other hormones by the organism's physiological state. The response to environmental conditions is brought about by catecholamines; therefore anxiety, resulting in long-time exposure to noradrenaline, could have deleterious effects on adenylate cyclase. Hence it is surmised that clinical findings relating anxiety to the aetiology of several diseases could be explained at the molecular level on this basis. Hence, in hormone-target organs such as the pancreas and thyroid, after a period of hyperactivity in which the release of produced hormones increases (i.e. insulin, thyroid hormone etc.), the response thresholds of adenylate cyclase may become permanently affected through its desensitization. Desensitization would thus result in pathophysiological modulation of intracellular cyclic AMP, affecting the metabolic and DNA-transcription rates with loss of normal control of synthesis of polypeptide hormones or enzymes (Wicks, 1969) . A molecular pathway has been described through which environmental-dependent stress could affect the rate of DNA transcription as described in the Langan (1972) model. If desensitization reactions have physiological significance, the properties of an enzyme would not be immutable for a given genetic-dependent aminoacidsequence. It is temptingtospeculateon theroleof such hypersensitized or desensitized adenylate cyclase in transmission responses in the synapse. A variable sensitivity of adenylate cyclase to hormones may have the potential to serve as a link between on-going neuroelectric activity and short-term memory.
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Liver regeneration is facilitated in the presence of hormones of the anterior pituitary, adrenals and the pancreas (Harkness, 1957) . The role of the adrenergic hormones in the regenerative process has been investigated in this laboratory by studying the effects of adrenergic-blocking drugs on a number of biochemical parameters of regeneration.
During the first 24h after 70% hepatectomy in rats, there are three waves of cyclic AMP production, at 4h, 12-13 h and 21 h. Increases in the activity of ornithine decarboxylase (EC 4.1 .I .17), the rate-limiting enzyme in polyamine biosynthesis, are observed at 4h, 10-12h and 21 h. DNA synthesis increases at 14-15h, rising sharply after 18h to a peak at 21-22h. The waves of synthesis and phosphorylation of histone FI associated with the S phase occur slightly earlier (Thrower & Ord, 1974~) .
The first two waves of cyclic AMP production appear to be reulated via catecholamine b-adrenergic receptors, whereas the initial increase in ornithine decarboxylase activity and the onset of DNA synthesis and histone F1 synthesis and phosphorlyation are under a-adrenergic control. The changes at 4h and 12-13h can be explained in terms of increased catecholamine secretion at these times (Thrower &Ord, 1974a,b) . In the present studies, the hormonal controls of the changes in cyclic AMP concentration, ornithine decarboxylase activity and DNA synthesis during the S phase (14-25h) were investigated.
The conditions for these experiments were as previously described (Thrower & Ord. 1974~) with the rats maintained on a controlled feeding and lighting schedule. Olac * Present address: Department of Neurochemistry, Institute of Neurology, Queen Square, London WClN 3BG, U.K.
